The Japanese Garden of the Fábio Barreto Municipal Forest/Zoo in Ribeirão Preto, state of São Paulo, Brazil, was analyzed. Among the vegetation elements, 362 individuals (trees and shrubs) were identified, covering 80 species, 69 genera and 41 families. The Shannon-Weaver biodiversity index of the area was 3.48. Many plants (50%) are not of Asian origin, mischaracterizing the garden. Some elements such as the pagoda, a stone lamp, Mount Fuji and the bridges to the island in the center of one of the lakes were according with the philosophy of a Japanese garden; however, other aspects like commemorative plates, trash containers and concrete benches were uncharacteristic. The survey conducted to know the visitor profile and value for local respondents concluded that most visitors have high school education (42%), are women (52%) or are between 41 and 60 years old (44%). Most (88%) are unaware of the principles that guide the Japanese garden style. The style of the garden is not fully characteristic and showed maintenance problems. Keywords: landscaping, garden style, oriental garden RESUMO Análise e caracterização de um jardim japonês em Ribeirão Preto (SP), Brasil Foi feita uma análise do jardim japonês do Bosque/Zoo Municipal Fábio Barreto de Ribeirão Preto, São Paulo, Brasil. Entre os elementos vegetais, foram levantados 362 indivíduos (arbóreos e arbustivos), distribuídos em 80 espécies, 69 gêneros e 41 famílias botânicas. A área estudada apresentou índice de biodiversidade de Shannon-Weaver de 3,48. Grande parte das plantas não é de origem asiática, descaracterizando o jardim. Alguns elementos como o pagode, a luminária de pedra, o Monte Fuji e as pontes para as ilhas no centro de um dos lagos estavam de acordo com a filosofia do jardim japonês; no entanto, outros, como placas comemorativas, lixeiras e bancos de concreto não eram característicos. Na pesquisa de opinião realizada para se conhecer o perfil do visitante e a importância do local para os entrevistados, concluiu-se que a maioria possui ensino médio (42%) e é constituída de mulheres (52%) entre as idades de 41 e 60 anos (44%). A maioria (88%) desconhece os princípios que norteiam o estilo de jardim japonês. O jardim encontra-se descaracterizado quanto ao estilo e apresenta problemas de manutenção. Palavras-chave: paisagismo, estilo de jardim, jardim oriental
INTRODUCTION
The Japanese garden has captured the imagination of Western gardeners ever since they discovered its delights in the 19 th century. Japan, isolated from the rest of the world after the 1630s for over 200 years, had been nurturing extraordinary and unique styles of architecture, poetry, painting, flower arranging and gardening (CHESSHIRE, 2011a) .
One of the extraordinary aspects of looking at Japanese gardens today is that we can feel a common bond with garden creators of 1,000 years ago (KETCHELL, 2005) . Japanese gardens intend to absorb ambience and feelings from nature, using imagination to recreate the same mood in the garden (SAWANO, 2008) . A Japanese garden should present key elements in any location where it is deployed; otherwise, it ceases to be a Japanese garden and becomes a symbolic representation.
Some elements are essential in a Japanese garden, as follows.
A) Camellia, said to be special because Buddha died beneath a pair of such trees (GONG and PARRAMORE, 2006) . B) Pine, from the earliest times considered to be the "king" of garden plants and believed to bring good fortune. There are many different varieties of pine found worldwide. Black pine, for example, is strong and bold, while white pine has a more gentle and noble air (SAWANO, 2008) . They are symbol of endurance (YOUNG e YOUNG, 2005) . C) Sakura. It is because of the sakura, or cherry blossom, that Japanese gardens have become famous the world over. Before the 19 th century these trees were object of veneration and celebration, their short-lived blossom being viewed by the samurai as a reminder of their own fragile mortality, and a symbol of chivalry and loyalty to their lords and masters (CHESSHIRE, 2011b) . D) Stone lanterns, originally used to light the front of Buddhist temples and made of bronze, frequently with elaborate ornamentation (UNDERWOOD, 2005) , and later, Shinto shrines, where they were used in one of two ways (and still are today) (KEANE, 2009 The quality of a Japanese garden depends on the plants ( HORTON, 2003) . Authentic Japanese gardens and others blended with tropical style are found in Brazil, which can be noted by their architectural features, flora and fauna. Many Brazilian cities have created Japanese gardens in several private and public areas such as parks and squares in honor of Japanese immigrants and descendants; nevertheless, these spaces are not often designed in their proper model and are sometimes mismanaged or even abandoned by people and government bodies.The Japanese Garden in the Fábio Barreto Municipal Forest/Zoo was built by the local government and occupies an area of approximately 20,000 square meters. The garden is decorated with lakes, bridges and characteristic rocks, and the vegetation is composed of seedlings that had been cultivated by the Japanese Colony of Osasco (SP) with seeds from Japan. The opening ceremony took place on June 29, 1969, being part of the program of festivities of the 113th anniversary of Ribeirão Preto (GUIA DOS MONUMENTOS EM LUGARES PÚBLICOS, 2011). Thus, this study aimed to analyze the Japanese Garden in the Fábio Barreto Municipal Forest/ Zoo in Ribeirão Preto, São Paulo State, Brazil, considering the landscape and phytosociological points of view.
MATERIAL AND METHODS
This survey was performed at the Japanese Garden in the Fábio Barreto Municipal Forest/Zoo in Ribeirão Preto (SP), Brazil. The city is located at 21° 12' 42" latitude and 47° 48' 24" longitude, 313 km northwest of the capital São Paulo. Its territory of 651 square kilometers has an estimated population of 612,339 inhabitants (IBGE, 2011) .
A planialtimetric and cadastral survey was made of the area covered by the Japanese Garden in the months from October to December 2011. A conventional ray method was applied, using a full station with accessories. For this, we used a Topcon total station, GTS model with angular accuracy of 2'' and linear accuracy of 2 mm + 2 mm per km.
Field observations of the survey were processed in the system, and the final design was elaborated using AutoCAD 2011 topography system. The design was guided by magnetic north according to the Associação Brasileira de Normas Técnicas (ABNT, 1994) standards for technical design and topography. The mapped elements were grouped in layers in order to permit its adequate visualization. The tree and shrub species were identified by on-site species identification, and their origins in subsequent research, both with the aid of specialized literature (LORENZI and SOUZA, 1996 , LORENZI et al., 2003 , 2009 , following the APG II botanical classification (SOUZA and LORENZI, 2008) and Brummitt and Powell (1992) descriptors.
For the calculation of diversity indexes, we applied formulas adapted by Roberts (1998) and Romani (2011) 
RESULTS
Planimetric cadastral survey outcomes can be seen in Figure 1 Rutaceae was the family with the highest number of individuals with all species of Asian origin. Rutaceae, Anacardiaceae and Fabaceae families accounted for 39.9% of total species. Table 2 shows phytosociological parameters calculated through the obtained data.
Considering relative density of the species (Table 2) , Murraya paniculata (Rutaceae) and Schinus terebinthifolia (Anacardiaceae) were the most representative, depicting 14.9% and 11% of the total amount, respectively; however, the other species did not exceed 10% (Table 2) . The Shannon-Weaver index (H') of the Japanese Garden reached the value of 3.48.
Only one specimen was observed of the Japanese cherry (Prunus serrulata). Moreover, we found three species of Asian bamboos. We also found the following architectural elements: three lakes, two water channels, 1 concrete lamppost, 19 iron poles, 4 bridges, 7 wastebaskets, 3 flag masts, 1 tea house, 1 Mount Fuji, 3 taps, 1 island, 39 concrete benches, 1 pagoda, one shrine gateway, 1 stone lantern, one light box, 2 boxes of water and 1 gazebo.
Visiting frequency varied among age groups. The highest frequency occurred for people of 41-60 years old (44%), followed by 21-40 years of age (34%), 0-20 years (12%), and more than sixty years (10%).
Education level varied among groups of respondents, being 42% secondary, 32% higher and 26% elementary. In addition, as a result of the survey, 74% knew the name of the type of garden (Japanese Garden) by the time they were asked about it, 88% did not know the history of this Japanese garden before visiting the place, and 32% did not know about the existence of a Japanese Garden in the city before visiting the Fábio Barreto Municipal Forest/ Zoo. When the visitors were asked about the quality of the garden, 40% replied that it had improved over the years, and for 24% it had worsened.
Regarding visitors' profile, it can be stated that adults visit more frequently than young people, and the garden is equally visited by men (48%) and women (52%). The reason for people to visit the Japanese garden were taking a child (34%), resting (16%), walking (12%), sunbathing, reading and playing sports (<1%) and others (38%).
About respondent occupation, it was assessed that 70% were employed, 18% were retired, 6% were students and 6% were housewives. Unemployed people were not identified.
DISCUSSION
Currently, the Japanese Garden covers 40.18% of its original area, which was initially 20,000 m 2 , as had been reported at the opening in 1969 (GUIA DOS MONUMENTOS EM LUGARES PÚBLICOS, 2011). A likely explanation for this reduction of 59.82% in initial area is that the zoo needed more area to improve its animal installations.
A great number of Brazilian native species was observed, pointing at insufficient expertise to manage this type of garden (Table 1) . In Japanese gardens, plant species are chosen due to the underlying philosophy of their place of origin.
Although it is important to use oriental flora species in such gardens, the use of native species is technically recommended, mainly to ensure ecological relationships and co-evolutionary genetic dispersal propagules (pollen and seeds) involving flora and fauna within the urban environment and for conservation of indigenous genetic material (PAIVA et al., 2010) .
Aiming to maintain a great diversity of plants in urban forestry as a whole, Santamour Júnior (1990) considered that the relative density of plants shall not exceed a maximum of 10%. The author asserted that a large variety of tree species in urban landscapes is required to ensure plant health with regard to pest and diseases. Then, it is not recommended to exceed 10% per species, 20% per genus and 30% per family. Additionally, other authors, including Grey and Deneke (1986) and Milano and Dalcin (2000) , asserted that each species should not exceed 15% of the individuals in the arboreal population for good planning of urban vegetation. The Japanese Garden in this study is in accordance with the authors' recommendations and close to what Santamour Junior (1990) suggested.
The Shannon-Weaver index is mostly used to measure the floristic diversity (CAMPOS et al., 2000) ; it takes into account the number of species (species richness) and the uniformity of distribution of the species (ratio) (PINTO-COELHO, 2000) .
Some other studies conducted in urban areas have calculated the Shannon-Weaver index (H'). Romani (2012) , analyzing the XV de Novembro Square in Ribeirão Preto (SP), obtained a value of 3.14 for the same index. Bortoleto et al. (2007) , analyzing urban trees of the tourist city of Águas de São Pedro (SP), obtained a value of 3.90. These values were considered good by the authors.
By analyzing the number of species, the relative density and the work carried out in the urban area, squares and roads only, a diversity index of 3.48 is considered a good value.
Other architectural elements, such as Mount Fuji, statue, commemorative plaques, concrete benches, or are in disrepair or not representing Japanese culture. Roderjan and Barddal (1998) commented that the rich and diverse landscape of a large urban space destined to an intense movement of people guarantees an environment where there are ecological, social and economic benefits.
Despite having a large number of native species that interfere in the garden's authenticity, the analyzed area has a great floristic diversity.
Therefore, to improve the garden's plant diversity and style authenticity, some of the native species should be replaced by species of Asian origin, which have already been adapted to the local conditions, such as Syngonium angustatum.
Cherry blossom, e.g. Prunus serrulata, is considered Japan's national flower and has been admired by Japanese people for over 1,500 years. In the Muromachi period (1336 -1573) the cherry tree was considered the meeting place between life and death (LEVY-YAMAMORI and TAAFFE, 2004) . Keane (1996) commented that pine, bamboo and plum are a classic Japanese trio and are always represented in paintings, symbolizing three good things in descending order: the best, the great and the good. However, there is no plum in the Japanese Garden in the Fábio Barreto Municipal Forest/Zoo of Ribeirão Preto.
Regarding the architectural elements, the gateway, stone lantern, pagoda and bridges, they are in good condition and characterize this style of garden. The other elements are either broken or do not represent genuinely the Japanese gardening and landscaping design. The Japanese garden has a peculiar feature to be as natural as possible. The cascade that is present in this garden appears to be natural; however, the stones are visibly fixed with cement and create an artificial mood.
Mount Fuji, the paths and some lanterns appeared to have been vandalized.
Our data suggest that the Japanese garden is not attended for leisure purpose, but to gain knowledge, especially in relation to the animals in the zoo and not to the Japanese garden itself, since the vast majority (88%) did not know the history and fundamentals of the Japanese garden, and the majority of adults (34%) used the visit for taking the children to the zoo. So, the Japanese garden of Ribeirão Preto has fulfilled one of its main functions, which is the contemplative leisure.
Thus, it is important to disclose the history, functions of plants and architectural elements in the Japanese garden, through newsletters and trainees.
CONCLUSION
The Japanese Garden of the Fábio Barreto Municipal Forest/Zoo in Ribeirão Preto (SP), needs reform, replacement and / or introduction of some of its plants that are already adapted to the region, such as Pinus oocarpa and P. caribea, and typically tropical architectural elements, for being considered a typical Japanese garden.
The garden is mischaracterized in relation to style and presents maintenance problems, which requires the redesign so that the space can fulfill the purpose of promoting leisure, and bring people together for cultural, economic, political or social reasons.
